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(54) FINE PARTICLE OF CROSS-UNKED N-VINYLAMIDE RESIN, MICROGEL, ITS PRODUCTION AND USE 

(57)Abstract: 

PURPOSE: To obtain the subject resin having excellent thickening 
property and chemical stability and useful as microgel, etc., by 
polymerizing a specific vinyl monomer, vinylpyrrolidone and fumaric acid, 
etc., at specific ratios in a non- aqueous solvent in the presence of a 
cross -linking agent and adjusting the average particle diameter below a 
prescribed level. 

CONSTITUTION: The objective resin is produced by carrying out 
precipitation polymerization of (A) 30-100mol% of a compound of formula I 
(R1 and R2 are H or methyl) and (B) 0-70mol% of one or more compounds 
selected from fumaric acid, maleic acid, itaconic acid, their anhydride, N- 
vinylpyrrolidone and a compound of formula II [R3 is H or methyl; X is - 
COOY (Y is H, 1 -18C alkyl, etc.), -CONHZ (Z is H. dialkylamino or 
sulfonic acid -substituted lower alkyl), cyano, etc.] in a non -aqueous 
solvent (e.g. benzene) in the presence of a cross -linking agent (e.g. N,N'- 
methylenebisacrylamide), optionally converting the carboxyl group and 
sulfonic acid group in the molecule into salt with alkali metal and adjusting 
the average particle diameter to <10um. 
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;V^A7^ K) . N, N 7 -3, 6 - v^^iT"^^ 
UVfc'J* (N-t'^/^7 5 K) „ N, N 7 -3, 

6, 9-hy^t^yr-y^y^ (N-tr— 

A7^ K) s N, N 7 -3, 6, 9, \2-"r h ^^^ri^ 

^ h7fy^yt^ (N-t'^/^7^ K) . n, 
n 7 - (i, 4-^y^/i-) -3~^f^yf i^y^ 

* (N-f-/>7th7^ K) x N, N 7 - (1, 4, 
7-h!i^f^) ~3, 6 -v^^i^^UVt:*;* 

(N- t^/UTir h7 ^ K) . N, N 7 - ( 1 , 4 , 

7, 10-^ h^y^vl") -3, 6, 9 - hi) 

fyi/yt'7, (N-t>/u7t h7^ K) . N, n 7 - 

(1, 4, 7, 10, 13— <^^p«^^) -3, 6, 9, 
\Z—T Yy^^-^ = r h77-yuy^ (N- t^/^Tir 

h7^ F) > N, N 7 — (1, 4-v^y^/i-) - 3 -Jr 
^-f-^O-^U^t:** (N.-t-/^/W^ K) > N, 
N 7 - (1, 4, -3, 
^-^^UVtT* (N-^/^A7^ K) x N, N 7 

- (1, 4, 7, 10-^h^^^/U) -3, 6, 9 - h 

K) x N, N 7 — (1, 4, 7, 10, 13-^y^;*^ 
/P) -3, 6, 9, 12-T h7t^tr h77 f v / L/yK' 

* (N-t^^;^7^ K) S©N, N 7 -^!)7/U 
^i/y^yn-/^^ (N-e^/^>t7; 

K) ; 

[0031] p-^r^yuyt'^ (N— 

T^K) > p-^yu^tT* (N — t*-/W7*fe h T ^ 
K) > m-^yy I/yt'^ (N-t^/^^^^7; 

K) s m-^yy^ye^ (N-e^/i/7t h7^ K) 
^coN, n 7 — ap->y uvtr* (n-k"=./^/u^^k 

T ^ K) o 

[0 0 3 2] ZnhCDy *h$f{^. N, N 7 -y^U^t' 
*T^y/^T^F\ N, N 7 -/fuyt^ (N — tf ^ 

/ur-fe hr ^ K) > n, n 7 -^yi/yt'^ (N-t* 

^/UTir hT ^ K) ^ N, N 7 -f>^^^ (N — t' 
^/UTirhT^K) . N, N 7 -^^ri^-O^^U^fc** 
(N— tf — /^Tir h T ^ K) , N, N 7 -3, 

5 — ^V^U>-h:'X (N - t^/i-Tir h T ^ 
K) . N, N 7 -P-^>!ll/yt^ (N-tr^/i-rir 
h7^ K) x N, N 7 -^Tir^yl--N, N 7 -v^fc*- 

/u— i, 4-t'^7; y ^f;i^y^ a^^ri^> x hyy 
fp-/^n^yhy (y^) 7^y i/-h, 
y^y h-/uhy (y^) r^y^— ^t^/u^y- 
fy 7h77y/^yx^y hyry/u^^*^ 
h y ^ f D-;^p^yi/7 y /^-t/k ^ 
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[0033] ^mm^^^x^m-r^mM^mm^ 
n^y-r-ijzfrzmmk lto.oi— io^e/^%, #£b< 

fi 0.1— 6.0^/1-%, mztft^\^<n 0.5— 4.0^/1-% 

<Dmmxtbz> 0 m$ft\(o&mm^ ; 

;£f, o.oi^e/u%J: «9 h'P^^tZte&mtsthfa^mft^- 

[0034] ^, H&vmm<tMtemm<om&k Jt« 

£ 0 20 

[0 0 3 5] *HI:i6aWW*llN-t^/u 
m-tZZ-k&X-ZZo Pirate, 

fif^toBM-i: UTIWJE^^Wffl-rs, Cti^pS'J, R; 

/ ^-/*#2fct*8M8#J) U Hie, 

[0 0 3 6] ^<>if>\ 3^>-U>\ :nfvl"< 

y-ev, — ^-y->\ ^^y, *#*^m<n%&mx& 
m^mmtykm. r±b^. y^vi^^v^ h^, y^ 

[0 0 3 7] *fc. «-frH««iJfcUTf4. 

[0 0 3 8] t-^/<-«f^h\ t-7;/^° 



14 

K, 7»>P-f /w^—^-^r-^-f K, t-^MKn^ 

K, rh7y KP/^^t-Y K, t -y^/w^ 

— Tir^— K t -7^/i"<— *<^/x-— K (2 
-m^/U^ar^^— — tK^— h) , 2, 2 

-7/t^i-T'fP^hy/K 7x^7/hy7x 

[0 0 3 9] ^tt^C0 5t>#i-^ ^is^A"*—**"* 
K, t-^WFP^-^W F\ 2, 2-T 

[0 0 4 0] *«M^*5V>-C«ffl-r5fi-&M*6^J^ffl 

TO. 01— 5^r/l-%, U< fi0.05 — 3^A-%, 

£L<f4 0.1-2W/o^ilt^§ o Hie, S^Mtt 
»J^ffiffla*5^ey ^-ric^SrSSjli: LTlO^/i^/o J: Y> h 

o.oi^%<t 9 t^tti^ftjcfam-frRiiSoRrt?**^ 
[0041] mvtfem*; ^y-^~t^m-2om. 

U<*i*fi~15«x 4*lw#£L<tt«--10ffiK 
fi-&BB*&®fi ; 50^-^0^^, 
.RICWfW ; 3 — 8«FBBaff 
[004 2] d>< U"C#e>tLS#J!BO^F-»jg«N-tr 

[0 0 4 3] 3Sffl±tt±«SrUi*5fcft*#< 

feci -eJ#ttttlB***f-*# < i-6 c <h ansjffi 
z>?jv<o*f-t v hp t°^/^^a : u<fg:T-r6o 

^O^S-^S : 500,000— 100, $f^b<«40 
0,000 —1000, ¥ffcftf£ U< #4200.000 —10,000, ^ 
fc. 5SflS?BS : 1/10,000- 1/10, »*L<ttl/l, 
000 —3/50, Wt-Sf* U < 1 /200 — 1 /25(7>|5H 

[0 0 4 4] ±ffl#=i/1*y-7-<D»§\ 
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[oo4 5] *mw<7)ffim^te^xnm^ t£* 
[0046] y^y— /k ^*y — /k i —zfv<s — 

/K 2-y#S— /K ^y^/ur^a-zK -f VTS 
;U7;l/a-/i, N v'^n'O'^y— /K 7D/W=i- 20 
/K 1, 1, 1, 3, 3, 3-^^^7/1-^-0-2-^ 
o/>7-/K 2-y h^v^^y — /K 2-xF^>x 

*y— /K 2-7"^^^;-^ 2-r-;yx^y 

— /K ^n^U^^y ra— /K M/^f l/^y 

yci fcfu^y =1— /K 1, /K 1, 

3-^yv?t- /K 2, 3 -Zf /K hy^ 

f i/y^yn- /k ^y*ty y^r/^- /HS ; 

y— /K ? u-y— ;u^7xy — /u® ; ^<o{^ 

t * b\ mm. i?y ^/i^/M^i/ 

u^sa^as £ -rttrta* qrtBft ^ £ its 

/K Tirb>\ Th^t KP7^yXf±^t*fy9i 

B-s^^vk y ^y— /^- ifrfty ^i^>\ ffis^f/i — 
[0047] J: 5 \^ti:mm(Df£m^ 

3^*7 y-*- (6 ) x »iBt«tt^7^-^- (Exffi 
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t |t^43«±^fc^^S5-i:^m5fc6c Et ffi 

[0 0 4 8] 

[0 0 4 9] HWfl 
N-t^;U7th7^ K99g. Z&ffifflk LXN, N' - 
y ^U>tf^T^ y /WT^ K 1.0g£. ^^ifv 900 g 

[0 0 5 0] i:<?5|»»*(DtttB*:ftt#ie (pH6-8) 

^ i %«*5>*aais«^«fc ^ Affile u?to >r ^ 

[0 0 5 1] I»f2 
N-t^/UTir h7^ K^ft^tN- tf^/Pzh/PAT ^ 

[0 0 5 2] jIM3 

&&mm&^>'^^\zft£xmm^*&m^tz&n 

[0 0 5 3] g^Mi 
N-bTn/UTir h7 ^ K70g> T^y /W»30g, *flSSJ 
tUv?t^;l/^yfy 2.0g^: N fF^^/U 900 g 

fc. 3Klli«llfc±<|SI#HiU-CtTofc**tt«, Htttt 
IB©KiMe*S:* l 2 f^bfco 

[0 0 5 4] W&ffl 5 

N-t^/UTir hT $ K70g. T ? V A-gftO g \ZjXz-X 
N — f^/UTir h7-; K55g. y /^45 g ^rffil/^c 

/*m(06fe«»*t1»fc. *Hi«4i:^<RI«fcLTfT 
o fc*|«ttlB. iHittttlBoKlMS*** 1 2 

L/C. 

[0 0 5 5] ^»j6 

N-tr-/ur*fe h7 s K90gx y^^y/^iog,^ 
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;u 5oog\zm>u ^ti^mm^^t. n^jttt^y 

^/l^-^lM K 0.3g£AD;t. t(o^»m<Dik 
[0 0 5 6] gjfijg[7 

N-fc*— A-Tir hT * K70 g> T^y/i^28g, 

x^y 2.0g^, RRxf-/!/ 600 gl^ig/^U 10 
WJaT^y/^^^-tJrt^ K 0.3g 

lt#fco SK««li:^<lRl*©»ff«:tfv\ 

[0 0 5 7] gl^ffllS 
N-t^/^T-fe VT % K90g. ^^U;^9g, 

h— /uhyr^yu—h l.ogS:, r^r h y 900 g icjg 

-f K 0.36**0*., ^£^Mt<^S£f*ofc 0 fi-& 
[0 0 5 8] 

N-^-^r-fe hT 5 K80g> 2-7^y^7;K-2 
- ^ f /U^n / n y^;V7 ^- y 120 g , ^iSJ^lTN, 
N' -/fuyt^ (N- t*-/wr^ hT ^ K)0.8g 

^ Lt^ ^w^t^t-f K 0.3g^Dt, 30 

[0 0 5 9] jjjjjgllO 
N-tf-^Tt h7^ K90g. ^f^t*- ywrc— r;H0 

[0 0 6 0] g^MU 

N-tr=:/u*/uAT s K60g, r^y/ur-; F40 g . as 

g£\ Tir h V 900giw^U M*6 
SJiU7/t^y^fp^hy^ 0.4g^Dt, * 

tritL)i;#y^7t hyti:tifttlLt*fc, * 
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[0 0 6 1] ||jfegfl2 
SL^fis HJfe«llt^<ra#^RJCS:ffv\ ¥*&*SS3 
[0 0 6 2] H3feWl3 

^UN, N' -/f i/yt^ (N-t'^/W-Tir h7^ 
K)2.0g&. h> 900gKl*J&*U 

WSJt U7/t^ y^fp^ h y ^ 0.3g^ 

[0 0 6 3] HJfcfflH 
N-t'x;U7t h7^ K70g. T^y^^30g. ^ffi^J 

t it h y ^ f D-/^o/N'y h y y y h 2.5 

^Jitt^y^/^-t^t^ K 0.3g**D^, -t 
[0 0 6 4] HjfeWl5 

N-tf^/UTir hT $ K70 g „ 7^y/w»30gWU 
X, N- tT= ;V7t hT^ K40g, 2-7^y^7^ K 
- 2-p<^/l^^ , ny> o >'^/U^^->'K30g. T^^y^K 

[0 0 6 5] jUfiffll6 

h y^fD-z^p/N'y hyy^^y i/- M-ft^r h 
y 7y/^X7x- h«rJS^fc£A*f±* HJ6W14^^< 

fco 

[0 0 6 6] gnaw 17 

^t*=/^^if vicftx_r h y yf p-/^p^ 0 y^7 

[0 0 6 7] jHfig||18 

v^ti^/U-O-if ^lcft*.TN, n' -^yuyk^ 
(N-k'=/V7th7^ K) SrJBi^fcSWi. 

[0 0 6 8] HjfeWl9 

n, n' -yf i/yt^7^y/v7^ kwuxn, 

N' - (^Tir^/P) — N, N 7 - /P) - 1, 

[0 0 6 9] jafegi|20 
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[0 0 7 0] HjBW21 

[0 0 7 1] 

[0 0 7 2] mMM23 



[0073] m 



N-tr^/wr-t hr s K70 g , r^y/^3o g . 

K)1.5g£\ SlF»3i^^900g^*^U -^^^{-^ 
(1 /min)T*30^r B V^y 70^(11 

msAfrx i 2 Lfc 0 

[0 0 7 4] g^Mgg 

N-^rthr^ K70g, y/^30g f-ftxx 

N-t^/UTir hT ^ K 100 g ftB^fvi'OftJbfl 
[0 0 7 5] jjjjM26 

[0 0 7 6] §gg&M27 

N-t^/i-rir hr ^ K7o g . r^y/^29 g . 



— JV bVTf I) \s—b 2.0g£. Ti? 900gln«a> 
U (l/min)-C30^BB^^y 

sot Kinase »SJtLT7/t^^y 

[0 0 7 7] jfe6BM28 
N-t^/UTir hT ^ K70g, T^y /W»29g, 

95 g . ftSt^Sgt ^J^LX-<y^xyxy 

y^U/Px-r/l^ 2.0gfcJBl^fc«fl-tt* mM&\27t 
±<lRia»!:RJ6«rfTV\ ¥*&tta 2.0/*m<oefe»t9* 

[0 0 7 8] H^lf29 

N-t*~/UTi? hT^ K70g N y^»30girft;t-c 
N-fcT— /i-Tir hT^ K90gx MtK"^ ^-f ^KlO g Srffl 

v^K^ri. mt&m2sk±<mfflzRf&i:fT\,\ yam 

[0 0 7 9] gffijgjfe 

l) 4l«ttlB 

H56M1, 4, 5Xt^24-C»?>tu^:»«9*(0^ttf+3e 
( P H6-8) Wl%*^»«*«*iiy3e-rsri:trj: 

[00 8 0] [*B*»1fc*Ba6«HSife] 200ml <o h-A- 
Jfc«-e» 6^felW»* 2 g ft v ^ J: 5 lc # *u n 

<£>*feff£s BLSittfitf&ffl^No. 4 n — 30rpm . 

xfc<om*x~mj& ufc. ft*?, r * y /hr. * * 2 y ^ 

i^LTl^Hm pH/^6.0— 8.0^ft5^-C10%Na0 
[0 0 8 1] 

[311] 





^ ^ m 






it 


n 


M 








1 


4 


5 


24 


1 


2 


3 


4 


5 


6 


7 


8 


(CPS) 


5000 


10500 


12000 


11000 


65000 


6000 


500 


4000 


1000 


7000 


55000 


7000 


1 <*M*#i&j&rpH 


6.2 


6.3 


6.2 


6.5 


6.4 


6.5 


6.3 


6.4 


6.3 


6.5 


6.5 


ao 



[0082] 2) mm&m 



[00 8 3] ^TK^ftffittSS'J^ft-C-IS 
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^■«i:ft5J:5J-NaClS:WlDU**S*"C. ttSSrSI [0 0 8 4] 



NaClEs jfjff ^ 




m m m 








it 


ft 


W 
































W) 




























1 


4 


5 


24 


1 


2 


3 


4 


5 


6 


7 


a 


0 


5000 


10500 


1200O 


11000 


65000 


6000 


500 


4000 


800 


7000 


55000 


7000 


0. 1 


3400 


7200 


7500 


7400 


1000 


800 


230 


2800 


400 


3500 


2000 


4500 


0. 2 


2200 


5400 


5900 


5800 


30 


28 


160 


1800 


130 


2600 


900 


3000 


0. 5 


520 


1700 


2600 


2400 


4 


4 


100 


350 


30 


950 


10 


650 


1, 0 


150 


550 


1050 


950 


4 


4 


100 


100 


20 


550 


5 


190 


2. 0 


50 


240 


650 


500 


4 


4 


100 


80 


20 


150 


5 


90 



[00 8 5] 3) zc^-A^T As* — A* 

[ 0 O 8 6 ] 4) ^^RSStt 
tr, P H6^8^1 U -€:<£>5Mft*10g 



[0 0 8 7] 5) 

- h^ P H6 — so o.i u r^y^-- 

^ — *C 200/*m^*SJ2:*-5J:5^»t»»«S:lft*U 

-rct-ss^sya r Ky» -cmje^- (9cm 2 )£ 

[0 0 8 8] 
[^3] 





m m m 


it « m 


i 


4 


7 


8 


i 


2 


4 j 




& m 
















o 


O 


o 


o 


A 


X 


X 


WW* 


o 


O 


o 


o 


O 


O 


X 



H*H* O : B£&^& ; 0. 01&T CfflWfc*) 

A :0$SH8&; 0.01-0.3 
x : ft«ffiM: ; 0.3 BIJt 

40 

[0 0 8 9] 6) *»jgSE<£>R!K 
#«t^«e 50ml^ HffiM 1 ^#Mk^MM^ lOOmgSrS^IP 

4 sum 5 (»— «k) &t>*i^6 so 



[0 0 9 0] HFIP : 1, 1, 1, 3, 3, 3 — 

THF : Th7t Ko77^ 

DMSO : S^fvl^/M^S' K 
NMP : 

DMF : N, N-'^f/^MT; K 

DMA c : N, N - i> * ^/UTi? > T ^ K 
[0 0 9 1] 



(12) #?|F8(3 0 4 2 5 4 6 ■*§- 

23 24 

& 4 



ig ME 




E, 


H F I P 


o 


65.3 




@ 


83.1 




© 


61.4 


p - ? i/V-a- 




60.8 




© 


57 






56.6 




© 


56.3 


^ * y - a, 


© 


55.5 




© 


54.9 




© 


54.1 


1, 4 -7* VP*-* 


© 


53.5 




© 


53.5 


1. 3 - 7* >5>*-A> 


© 


52.8 


2 -^l+->x^ /— ;U 


© 


52.3 


t 'J ;pt;I/3 — A* 


© 


52.1 


N-> f^UT-fe h 7 5 K 


o 


52 


J. 9 J - >u 


© 


51.9 


2 -7 5 /i* / -A- 


© 


51.8 


2, 8 -7* VP*"—* 


© 


51.8 


ft » 


© 


51.2 


2 -3. Y J — )U 


© 


51 


1 -TW-A, 


© 


50.7 




o 


50.2 




© 


50.2 




X 


49.4 1 




X 


49.1 



[0 0 9 2] [^5] 



50 
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25 26 



m 5 



m J* 


ffl- fff ufc 


H T 


-f 7 7 ^ JvT JV-j Jv 




AQ 






Aft ft 




\J 


AQ 






48. v 


2 — If D 'J V 




AO 0 


1 —ic 9 9 J —)V 


X 


AQ 0 

4o. 0 


2 — y — ^ 


<Q> 


47. 1 






47 




o 


46 


D M S O 




43 


N M P 




AA 1 




v 


A3 ft 


D M A C 


y 


A3 7 




X 


AO 0 
4c. £ 




X 


4<s 




X 


41. 1 


e y > 


X 


40. 2 




X 


39. 1 




X 


38. 1 


THF 


X 


37. 4 


£ ajWOlf > 


X 


36. 8 


1, 4-v*tf**-*> 


X 


36.3 




X 


35.4 


^<>^> 


X 


34.5 




X 


33.3 




X 


32. 1 



[0 0 9 3] [^6] 



50 
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Et 




0: 100 


X 


36 




10 : 90 


X 


46 




30: 70 


© 


51 




50: 50 




54 




100: 0 


© 


63 




0 : 100 


X 


42 




10 : 90 


X 


47 




50 : 50 


© 


51 




100 : 0 


© 


52 




0 : 100 


© 


52 




12 : 88 


. © 


51 




50 : 50 


© 


48 




60 : 40 


© 


47 




70 : 30 


© 


46 




80 : 20 


© 


46 




90 : 10 


© 


44 




100 : 0 


X 


39 




0 : 100 


X 


41 




4 : 96 


X 


46 




9 : 91 


© 


48 




39: 61 


© 


51 




100: 0 


© 


56 




0 : 100 


X 


42 




20: 80 


X 


48 




40: 60 


X 


51 




50 : 50 


X 


52 




60: 40 


© 


53 




100 : 0 


© 


63 


*-THF 


0: 100 


X 


37 




40: 60 


X 


48 




80: 20 


© 


51 




100: 0 


© 


63 
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S 6 



[0 0 9 4] ft&M 1 

[0 0 9 5] VcXm 2 
fitfR<n # D T * y /i>m y - ^*BWctt»JIB fc JB v * X 1 % 



[0 0 9 6] \t&m 3 



(15) 



«F«FSB 3 0 4 2 5 4 6f 



[0 0 9 7] JtR0H4 
9Mffi£iJ co y fc* ~ >-if V £ Kft) L ft ^ tt s it $fc#J 
3t^<lRl«^RJCS:fi : ^e6»»*S:»fc 0 

1 £ Hfiil- LTfRffi Lfc„ ftigz&m 3 L/c 0 
[0 0 9 8] fegW5 10 
«ffiSJ(7>^f ^l^<>-^^20.0gSr 2.0 g. mtfeMV>7 

mfrxrnmtmnmmzkzm i arm 2 ^ ufc 0 

[0 0 9 9] Hs»W6 

SiftHBfflo^tr— A^^-if^o.OgSr 2.0 g. m$hft\<nT 
/t^>f y^^n^ h y /u^^PSS: 0.4 g ^^0.01 g 

««&*Sr»fc„ 1 %4Mfc«fl. f^y hn fcf y >7 ft 20 

mm 

£/8^T. 40#^*ft*^5000*^^>ft5S^k*— so 
A 

^yiry v 

:7°n tf l/>-^y 
B ^^7/^^-4 ^ 

r-fe^/Wk^y y vx/u^ — ^ 

PEG-15-^— # ^ v 

d eft 

[0 10 4] A*5)-S:70 , Ct?«#ia*s &fcB]«#<Z>5 

r^ii*«7©#y^-Sr*D^7o , c-ea*ufc. a/&# 

^B*»*JDi30^IH»L<*#U C/S#**P;t-C* so 



30 

[0 10 0] KMMl 
^^J^v ? t^yi--<^V20.0g^r 2.0g, N— tf~/u 
7-feh7^ h70gx 72 y/i"®&30g£N- h 

Sr^l^^2t^Ufc 0 
[0101] VcMims 

N — fc'^/WTir S K70g. X^ V /^Wt'f' b V £^30 
g. IXN, N' -^l^tf* (N-t^/u 

7th7^; K)0.3gS\ 7K 400gtC»j&*U i&KSMO't 
i-lBS-T^o M«9I^LX2, 2' -7/t^ (2-T 

40^. 24B*raXffitt»Lfc«. »»Ut6fe»*Sr# 
ft*nofc 0 Jfctt«li:^<BI»fcL-CfTofcJ«*ttlBa 
[0 10 2] jggjg 1 : fefettWJ 

7.oma^ 

3.0 >' 

0.5 w 

0.3 w 
0.6 n 
88.6 // 

[0 10 3] j&mM2 i^xfty^^^yKp 

85 mmi$ 

5 w 

1 « 

0.2 * 

0.1 » 

5 " 

1 /' 

1 // 

0.6 " 

0.5 // 

0.2 /' 

0.2 » 

0.2 // 

[0 10 5] «ffl«3 :mM?})-J± 



(16) 



&ftm 3 04 2 54 6f 



31 



32 



^yi?y >- 

PEG-8 

#yy y» h y ^y ir y v^^^/u 

P EG-15-^ — ^7 ^ V 
[0 10 6] »fll*fclt««8<0#y^--*:»«S*. 

A MMtK 

h ym^y — /ur^ v 
*-**?/UZ?jl<?-A' PABA 

?** 

[0 10 8] »«*lz:iaK«l8^#y^--*:5M»S*, 
S^?)^A(7)^Sr*Px.J:<9M*Ufco A^HB*^ 
^o< 9*D;Ui#U C^Sr^nxLT^ftUx D 

[0 10 9] MfflM 5 : »fftffi<W»J 



78 J 
0.2 
5 

0.5 
0.1 
0.3 
0.5 
2 

13 
0.2 
0.2 



// 
ft 
ft 
// 
n 
ft 
// 
ft 
it 
it 



B 
C 
D 



E 



[0107] 4£/3ff!l4 : fy^^y-yp— >g> 

81.2SJHB 
0.2 » 
0.2 // 
0.2 w 
5 /' 
0.2 /# 
5 /' 
3 /# 
5 //■ 

U>7/^t°y5/^ wy^77^yfi§*, »j£ 207 
-254 *C) 70««»^*tt«ll-C»fc2Ky^-20*»tt 

AU 20#ift-&LT20%#y ^e— bfco T 



SB^A 



SB^B 



*7K 


38. 


.5 1 




32.3 Mfigfl 


i/y 3-v*iBfa*J 


0_ 


25 


// 


0.25 


// 




0. 


25 


;/ 


0.25 


// 


yr^r^^j/ K24 2 > 


4. 


.0 


// 




// 


y r^f^^7^ 8 2 ) 






// 


8.0 


ft 




10 




// 


10 


n 




0. 


5 


// 


0.5 


it 




37. 


5 


if 


37.5 


ft 


20%#y ^-»-&* 


6. 


0 


// 


7.5 


ff 


KHCOa 


3. 


0 


// 


2.5 


ff 


Na2 COs 






// 


1.2 


ff 



1) ^^iJ-Jd-^rv'^^U'^y ^/P^^^/U^— TVW 
[0 110] «*f»Srf+*tfc^«*T*?&7K^>'y ^ — > ^x/u^^-^^hy !>^^ttt5 0 r^tid20%7Ky 



(17) 



#fFK! 3042546^ 



33 



34 



[Oil 



-fflktr-im mm 2^ loo^m) 

^^h-^-f h 150^ m) 

^ i^y;l,x-r/U (HLB12) 

7* 

E-&«ko*!i£ (c P s) 

B L%l%k&$t 30rpm 

[0 115] *»W-C#6ixfcjKy-^-*:*6fflLfc** 
^ i/yf-li, ftJBR8{ft# Ltt>^KfS^^ 

HJg^io^^y-v- 
Hffiflgioo^y^- 

7K 

E^fc^tt* (cps) 



:/y >- h l/c*£ loo^x-s^ajftu «&?n*iKftS:ffl 
iostc-cicmmkir u »7k-ei-rs?. -y^a- (i g 

epal) C0-630^7jc»jffcfJ-e 1 OOt: X* 5 frffiW L > ^tK* 

sa^^s (cps) 

gE-^A 12000 
7800 

[0 112] *f§PjT^#^nfc/Ky ^-&fl§l>£r fcfc 

— ^y vh^x^fco 
[0113] ^^Fii 6 : m&T>v* y 

lfrfa£;ftTV>6)196gl^ JDfi«5-e»fc#y-^— 2 g : 



jft&KT^zCKftALfeoWfi (k/s) £Lfc 0 4 



1] fe^)PM=k/s = (100-R) 2 /2R 



k/s 
381 
2842 

***DL:J&— #»i-6 0 ^ ?>fw20~ 200^ </i/=.<Dmit 

»«:0.05%. T/^ 
^^^^0.05%^UT^5)10g^^^^r^rp v A 

ftJHIH (35^. 60 0M) «#UXt*SS* s ^k^r 
[0 114] fegMl : jgflg^ U^if- 



// 

0.3 // 



3 
3 

86.7 



E^B 



10 

0.3 

3 
3 

83.7 



mm (pjmciMO 

1500 1800 
[0 1 16] jgjgjgj 8 : mfris* V2!n 



SB^A 

20 asas 

3 /# 
// 

10 » 
0.5 " 
// 

2 " 
1 » 



63.5 
450 



18 



i 

iiSft 

71.5 
500 



(18) 



#f*Ff£ 3042546^- 



35 



36 



B L^&gff 30rpm 
[0 117] *»W-e»6*tfcjKy^-S:*6fflUfc«flc 

19, 4#iw^(D^-^^^S^F H 1(^fc»fc 19 H 19 SI LT 
A Tir f>V 



B 
C 



PEG-15 n— ^7^> 
^yi?y V 

[0 119] rt h 9 WxK y -r-S:»»* 

Kf >vw< >if y — ^ 

y*3lKy-^ 
^rtty-^ 

7K 

SE^OttS (cps) 
BLiMJI- 30rpm 

[0121] *jew-e#5>*tfc*y-^— Srttflau^:** 
«s#a»jf4. junm ost;, 6oera) §#Ltt)»g^ 

Hi^-c^y v^WLKttmz^nmm&zm 30 



[0 1 18] flEJBffj9 : j^^Z^i±ZB2^ 

288 mass 

38 w 
38 « 

8 /' 

8 /' 
20 n 

[0120] femmio : mmb&M o^a^M±sa 



3 MSA 
// 

2 " 
// 

2.5 " 
// 

92.5 w 
4000 



5 



3 
90 

3500 



[0122] ^fflwn : «flg«c#a»j mmm^jjtM 



ga^A 
1 fisa 



§E^B 





2 


n 




// 


^y-y 




ft 


1 


// 




2 


ft 


2 


// 




30 


// 




// 




2 


// 




ft 


iett«i4o#y ^— 




ft 


3 


ft 




63 


ft 


94 


ft 


iH^ifel03teS (cps) 


3300 




7300 





B LlMtt 30rpm 

[0 12 3] *38W-e#6*bfc#y^"-S:*6fflUfc*# 

^c#^jfi. ftsim os'c. 6oera) mlt^m^i 

(A) »4H£S^AA« 



[0 12 4] ttfflW!2 : ffeftttPB^fflajCTJ (PBIiil 



ga^A sb^b 



5 fifia 

1 n 



5 . 
0.2 // 
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37 



38 



(B) SKMJI^jBAM 
^ * y — 

[0 12 5] JilBtt»«fflj|^«tlltffi«-h^JSjii«. 

H^H^y ^~ 
TKyr^ y/viy-^ 
^yir y v 
^7^-y ^ 

* y 5vu®^ ^/u 

[0127] ^y-try v^jfeM4cD7Ky 

[0128] ttfflWU : gVHftga! (SB) 30 
5 -CWc/Ky -r— 3 g £s&9zK25 g jc«as^r 

ir/up— ^ (B^Wit HPC-M) 2g£r, J — 
/U39 g X.tM y^P/V — /HO g 0ft^gjR|::«JK Lx 

ftleivW yy>us<; — /ixr^ v o.4g S:S!Se*i7.6gK: 

[0 12 9] ttfflWlS : y/^ttgffl y 
HffiM 5 yv-2g «:3Kg7jc66 g £i*r 40 

fc c — ^h^P7xy3 g M^y^f ^y=> 

-/R^fT^F MYS-40) 

»lTMI:i«itt 0 :tii:^y^p^V-;i/7 ^ 
>- 0.4g*:«E«*12.6gJcJS*LfctOSraMlPU ±# 

[0 13 0] 



1 " 

0.4 w 
// 

60 " 

io masis 



// 
// 

0.5 " 
60 n 

io m&m 



1 // 1 // 

0.5 n 0.5 // 

10 ff 10 " 

2 w 2 " 
0.1 // - // 

// 0.1 /' 

[0126] &mm\3 : ^y^n 

4.5Sft£lS 

2.5 " 
20 » 
10 w 
52 // 

*»Jfe-r-5IB^t*>t)H Sot, *J8W^WttT-«^* 
UN- t^/U7 S K««at«(E«-|!B^«*tt ^ * o ^ 

[0131] rtte>ffl^f^w^t<o(copr*^ 
[oi3 2]i> bjbf Px h>r i^*y-. flsttFru b* 



(20) 



t&ftm 3 04 2 54 6f 



39 

mm (wmm. mm. iz^m > m*M> 

>-^^y-, ti-^B^mmut^m. warn, 
mmis &i&mm\ mum. mmn. m&mm . * 
mm wen, . 

(«») SIAU #rtff AS!K*»*ffiH»»J. #f4ffi** 
[0 1 3 3] 2) Jg®^, ±*««^» 



40 

[0134] 3) jcmmm& 

[0 13 5] ft, *!8WO««lN-^7^ KWflB 
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